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FIGURE.Audiospectrogramof callofBuJo kelloggi: 6 mi SW San
BIas, Sinaloa,Mexico,20Aug. 1956,water25.5°C;startof call
only,narrowband(45Hz) filter.Amer.Mus. Natur. Hist. Dept.
Herpetologytape.
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loggi withothermembersof thespeciesgroupemphasizedexter-
nalmorphology,butincludedsomecommentsonosteology.Fer-
gusonandLowe (1969)describedcoloration,cranialosteology,
cranial crests, and parotoidglands.Martin (1972)briefly de-
scribedtheosteologyofthespeciesgroup,placingmajorempha-
sis on cranialcharacters.EggsweredescribedbyFergusonand
Lowe(1969)andZweifel(1970).Zweifel(1970)discussedeggsize,
generaltadpolemorphology,andcoloration,notingsomediffer-
encesin colorationamongspeciesofthegroup.Tadpolemorphol-
ogyis similarin allmembersofthespeciesgroup,andalldifferin
severalwaysfromotherBuJo. Theyareuniquein possessingonly
tworowsoflowerlabialteethandin havinga dextralanalopening
asopposedto oneor threerowsof labialteethanda medialanal
openingin thespeciesthusfar studied.
The ovaofB. kelloggi beforepreservationareabout1.17mm
in diameterandareheavilypigmentedin theupperthird,in con-
trasttoothermembersofthegroupwheretheeggsarelessdense-
ly pigmented.Larvaeof all membersof the groupat hatching
are between3.1and3.4mmtotallength.They hatchat a later
stagethandomostBuJo-stage 19ascontrastedtostage16or 17
for otherspecies(Zweifel,1970).
Riemer(1955)describedthe call as "a mediumstrength,
mediumpitched,bee-likebuzzquitereminiscentof Microhyla
carolinensis." Bogert(1962)analyzedthematingcall:trillrate132
pulsationsper second,duration2.4 to 3.6 sec (X' = 2.8), and
emphasizedfrequency3,900to4,600Hz. At similartemperature
in areasof overlap,BuJo kelloggi hada callapproximately1,000
Hz higherthanBuJo retiJormis (Bogert,1960).
• ILLUSTRATIONS.No colorillustrationsarepublished.Taylor
(1936)presentedblackandwhitephotographsof the holotype,a
youngindividual,anda patatypicmale.Bogert(1962)gaveaddi-
tionalblackandwhitedorsalviewsofseveralseriesofspecimens.
FergusonandLowe(1969)suppliedapictureofafemaleB.kelloggi
thatwasdescribedby SandersandSmith(1951)as a kelloggi x
retiJormis hybridandalsopresentedapictureofwhattheyconsid-
eredtobeatruehybriddescribedbyRiemer(1955).Martin(1972)
includedadorsalviewoftheskullandFergusonandLowe(1969)a
dorsal-frontalviewoftheskull.Zweifel(1970)presentedlinedraw-
ingsofthetadpoles'mouthpartsandseveralarvalstages.Fergu-
sonandLowe(1969)gavealinedrawingoftheegg.Savage(1954)
includedadiagrammaticrepresentationoftheskinpatternascom-
paredtoothermembersof thespeciesgroup.Bogart(1972)illus-
tratedthekaryotypeandideogramofthechromosomesandBogert
(1962)presentedsonogramsof thespeciesatnormalandatone-
fourthnormalspeeds.
• DISTRIBUTION.Bogert(1962)statedthatBuJo kelloggi is re-
strictedalmostentirelyto the narrowPacific CoastalPlain of
westernMexicobetweenlatitudes22°and29°N,fromRosamora-
da,NayarittojustsouthofHermosillo,Sonora.Additionalcollect-
inghasextendedtheknownrangeof thespeciesnorthwardfrom
Hermosilloalmostto SantaAna, Sonora.If correct,this record
placesthepopulationoutofthecoastalplainandintothefoothills
ofthenearbymountains.In additionseveralrecordsnowexistthat
extendthe rangeof thespeciesslightlyfurthersouthalongthe
Pacific CoastalPlain thanRosamorada;mostof theserecords
comefromthevicinityof SanBIasandSantaCruz,Nayarit.Two
locality recordsare suspect:Gunsight,Pima County,Arizona
(Univ.ofIllinoisMus.Natur.Hist.No. 67840),andIxtlan,Nayarit
(UIMNH No. 80759);theformerlocalityis notrepresentedonthe
distributionmap.ThespecimenfromGunsightis obviouslyeither
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MAP. The solidcirclemarksthetype-locality;opencirclesindi-
cate otherlocalities.Recordsoutsideof the hatchedareaare
questionableor possi'blyoutsidethemainareaof distribution.
BuJo kelloggi Taylor,1936:510.Type-locality,"Twomileseastof
Mazatlan, Sinaloa." Holotype,Field Museumof Natural
History100088(formerlyE. H. TaylorandH. M. Smith21),
a female (43 mm snout-ventlength)collectedby E. H.
Taylor,21July 1934(notexaminedbyauthor).
BuJo debilis kelloggi: SandersandSmith,1951:156.
• CONTENT.No subspeciesarerecognized.
• DEFINITION.A small memberof the BuJo debilis species
group(SandersandSmith,1951;Savage,1954)withmaturemales
rangingfrom 29-36mmand femalesfrom 29-44mm(Bogert,
1962).The parotoidglandsarelarge,butlowandinconspicuous,
widestat theanteriorend.Wartsonparotoidglandsarediffuse,
butwithdarkpoints.The cranialcrestsaresurmountedbyhigh,
darktippedwartsforminga continuousridge;thesuborbitalcrest
reachesnofurtherforwardthanbelowthepreorbitalcrest.The
entiredorsalandlateralsurfacesof thebodyare coveredwith
numerous,large,conicaltubercles.The dorsalbackgroundcol-
orationis yellowishbrownwithnumerouslarge,black blotches
thatoftenformelongatespots.Theventralcolorationis yellowish
whitewithblackspottingalongthelateralabdominalregionand
acrossthepectoralarea.The chinis immaculatein femalesand
diffuseblackin males,witha welldevelopedmedianvocalsac.
• DESCRIPTIONS.Taylor(1936)supplieda gooddescriptionof
theholotype.Savage(1954)gaveadditionaldetaileddescriptions
of theadults,includingdiagnosticmeasurementsof bothmales
andfemales.SandersandSmith's(1951)comparisonofBuJo kel-
a misidentifiedBuJaretiJarmisora mislabeledBuJakellaggifrom
southof the InternationalBoundary.The Ixtlan specimenwas
rejectedby Bogert(1962)on the groundsthat it removedthe
speciesfromthePacificCoastalPlain; however,thismaybethe
caseas theSantaAna recordalsooccursawayfromtheCoastal
Plain. Further collectingin the southerninteriorof Nayarit is
neededtoclarifythesouthernlimitsof therange.The mostcom-
pleterangemappreviouslypublishedis thatof Bogert(1962).
BuJakellaggiappearstoinhabitmostcommonlytheopenflat
areasof thethornforestanddeciduoustropicalforestsbelowan
elevationof 700feet (Bogert,1962),no additionalinformation
concerningthe overalldistributionand habitatof the species
occursin theliterature.
• FOSSILRECORD.None.
• PERTINENTLITERATURE.Bogert(1962)discusseddispersal
anddistributionof BuJa kellaggiincludingits zoneof sympatry
withBuJa retiJormisandconcludedthatduetohabitatmanipula-
tionforagriculturalusesit appearedthatB. retiJarmiswasreplac-
ingB. kellaggito thesouthandwestof Hermosillo.Habitatwas
discussedbyBogert(1960)andFergusonandLowe(1969).Effects
oftemperatureandhumidityoncallingactivitywerediscussedby
FergusonandLowe(1969).BuJakellaggicallsfromthemarginsof
pondseitherin thewateror ontheshorea fewcentimetersfrom
thewater.Eggsarelaid singlyor in shortstrands(Blair, 1972a).
Bogert(1962)andFergusonandLowe(1969)analyzedmating
callinBuJakellaggiandnoteddifferencesin pulserate,duration,
and emphasizedfrequencyfrom othermembersof the species
group.
Fergusonand Lowe (1969)discussedintragrouphybridiza-
tionwithB. retiJarmisandB. debilisandintergrouphybridization
with B. punctatus.Blair (1972b)alsoexaminedintra-andinter-
grouphybridization.In aB. kellaggix B. debiliscross,10.8%of
the fertilizedeggsunderwentmetamorphosis,evengreatersuc-
cess was recordedfor the intergroupcrosswith B. punctatus
where28.4%of thefertilizedeggsreachedmetamorphosis.In a
crosswithB. speciasusallanimalsdiedduringlarvalstage.Riemer
(1955)discussedwhatheconsideredtobehybridsbetweenBuJa
kellaggiandB. retiJarmis,butBogert(1962)statedthattheywere
B. kellaggi.
Bogart(1972)reportedonchromosomenumber(2n =22)and
configuration.Blair (1972c)gavecharacteristicsof thetestesand
Cei et a!. (1972)discussedbiogenicaminesin the skin of one
specimen.Guttman(1972)discussedhemoglobinandtransferrin
phenotypes.
Distributionalrecordsandmiscellaneousnotesarein thefol-
lowing:Davis and Dixon (1957);Chrapliwy(1956);Hardy and
McDiarmid (1969);Riemer (1956);and Smith and Chrapliwy
(1958).
• REMARKS.Somecontroversyhas arisenas to the species
groupingofB. kellaggi.Bogert(1962),SandersandSmith(1951),
Savage(1954),andZweifel(1970)all considerB. kellaggitobea
memberof thesmalldebilisgroupof BuJa alongwith twoother
species:BuJa debilisandB. retiJarmis.FergusonandLowe(1969)
afterexaminingseveralaspectsofthebiologyoftheabovespecies
andBuJa punctatuscontendthatall four speciesforma natural
speciesassemblagewithBuJapunctatusbeingthemostprimitive.
• ETYMOLOGY.Thespecificnamekellaggis in honorofRem-
ingtonKellogg.
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